Introduction
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In odd cells the fields are almost zero, and given by For a n/2-mode cavity, the total field is given by the combination of (3.6) with (2.11) and (2.12).
In this case the phase shift in evennumbered cells only due to the reactive component will exist in addition to the decrease of field amplitude by loading. Such effects are almost independent of cell number and can be eliminated by two adjustments: a small change of the operating frequency, estimated from (3.11) to be of the order of 10 kc, and an increase of the input power.
In the above considerations the coupling effect between the beam and field which causes the beam blowup instability in high-current electron accelerators was neglected.
The analyses of such phenomena have been given in various reports7 and will be somewhat improved by using equation (1.1) as a circuit equation for each cell. For example, in a n-mode cavity we find four component waves, i.e. the increased, the attenuated, and two nonattenuated waves, as compared with the usual three waves in a traveling-wave structure or a n/2-mode standing-wave structure.
The Pierce-type nondimensional coupling constants for the n and n/2 modes will be related by
For typical values of the parameters, C, will be about twice C,/2. However, because of the small attenuation constant for the n/2 mode, the starting current for the blowup effect may be smaller for the ~112 than for the TI mode.
At any rate, in a proton linac both starting currents will be of the order of 1 A and the difference is not as important as in the electron case.
In conclusion, from the consideration of wall losses and beam loading given above, and for the tuning errors discussed in the Appendix, the n/2 mode is superior to the TI mode. However, from the consideration of shunt impedance the n/2 mode is believed to be inferior. If one still uses the TI mode because of its high shunt impedance, then it will be necessary to find a broad bandwidth structure.
A combined n/2 and n-mode structure with a multiperiodicity as proposed by Giordano8 is of interest in this connection. Vector diagram of the field in the m th Figure  1 . cell of a n-mode cavity.
